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Dual-comb spectroscopies have great potential for high-resolution molecular and atomic spectroscopies,
thanks to the broadband comb spectrum consisting of dense narrow modesa. In this study, we ap-
ply the dual-comb system to Doppler-free two-photon absorption spectroscopy. The outputs of two fre-
quency combs excite several two-photon transitions of rubidiumb, and we obtained broadband Doppler-free spec-
tra from dual-comb fluorescence signals. The fluorescence detection scheme circumvents the sensitivity limit
which is effectively determined by the dynamic range of photodetectors in absorption-based dual-comb spectro-
scopies. Our system realized high-sensitive, Doppler-free high-resolution and broadband atomic spectroscopy.
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Gaussian fit
A part of observed spectra of 5S1=2 - 5D5=2 transition is shown in the figure. The
hyperfine structures of the F" = 1 - F 0 = 3,2,1 transitions are fully-resolved and the
spectral widths are approximately 5 MHz. The absolute frequency axis is precisely
calibrated from comb mode frequencies which were stabilized to a GPS-disciplined
clock.
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